The use of practices as a unit of analysis has been suggested in order to scale up efforts within sustainable HCI and to shift the focus from changing individual behaviours to supporting transitions at a societal level. In this paper, we take a practice approach to the case of sustainable transportation, and more specifically to carfree transportation. Car use is intertwined in many practices and managing life without a car is difficult, particularly for people in contexts where owning at least one car per family is the norm. We studied three families in Stockholm who replaced their cars with different combinations of light electric vehicles during one year. From the families' experiences, we identified a number of opportunities for designers of interactive technologies to support environmental pioneers in the particular case of car-free living, as well as to support transitions towards sustainable practices in general.
INTRODUCTION
In the past years sustainable HCI has dealt with numerous interactive technologies aiming to support, inspire or persuade people to adopt pro-environmental behaviours. A central feature in this approach has been eco-feedback: information to users about the impact of their behaviours on the environment. However, sustainable HCI has been criticised for "turning the problems of environmentalism into questions of personal moral choice" [8:8] , focusing too much on individual consumers [7] and using persuasive technology with a narrow focus on individual behaviours [5] . The same authors see opportunities in supporting environmental movements [8] , addressing collective, regional and national levels [7] and shifting the focus from behaviours to practices [5] .
The use of practices as a broader unit of analysis is increasing within HCI in general, although the practice approach is often not explicitly stated [17] . In this paper, we explore how a practice approach can be used to inform sustainable HCI for the specific case of support for sustainable transportation practices, with a focus on carfree transportation.
Cities have for many years been designed with the car as the principal and ideal mode of transportation. However, with local issues of congestion and pollution, and global challenges such as climate change and peak oil, a change is needed in how cars are used. In Sweden, about 60% of all commute trips are made by car [27] (which can be compared to the US where the car is used for almost 90% of the commute trips [9] ). Car use is lower in metropolitan municipalities in Sweden (Stockholm, Göteborg and Malmö), with about one third of the commute trips made by car and another third by public transport. Stockholm, with nearly 1 million inhabitants in the city and about 2 million living in the region, has a well functioning public transport infrastructure with buses, commuter trains, trams, boats and a subway system stretching from the city and out to the suburbs and neighbouring cities. Several initiatives have been carried out to reduce car traffic in the region, such as introduction of congestion charges for cars and investments in extended public transport infrastructure.
However, owning a car is in Stockholm still a norm in many contexts, particularly for families with children, and it may indeed be challenging to manage life without a car, despite good public transportation and existing cycling infrastructure. In the project A Car-free Year, we have studied the changes in the practices of three families with children, living in Stockholm, when they replaced their car with light electric vehicles for one year. The project supported the families throughout this change by storing their car for the year and providing rental agreements for the light electric vehicles: scooters, four-wheeled motorcycles, box bikes and bikes (see Figure 1 for examples of the vehicles). By following the families during the year we have learned about challenges, as well as positive aspects, of living car-free. We analysed this radical, and very local, change with the aim of identifying ways that design and ICT can support change, also on a societal level.
In this paper we first present a case study of the families' car-free year, including their motivations, challenges and changes in practices. Secondly, we use a practice theory lens to analyse the positive and negative experiences associated with the families' new practices. Finally, we present a number of opportunities for ICT and services to build on these positive experiences or overcome negative experiences in order to support the specific case of sustainable transportation practices, as well as transitions towards other sustainable practices.
RELATED WORK AND THEORETICAL FRAMEWORK
The widespread use of cars has changed how cities are built and citizens have, to a great extent, become dependent on cars to move around between home, work and various leisure activities: "[the car] forces people to juggle fragments of time so as to deal with the temporal and spatial constraints that it itself generates" [28 :4] . Habits play a central role in the choice of transportation mode and information about alternatives may not be enough for people to change their habits [29] . To break the car habit and decrease the use of cars in city centres, congestion charges have been introduced, and successfully reduced traffic, for example in Stockholm [2] and London [23] . While the overall effect of the congestion charges was positive, such a change negatively affected some citizens and to a great extent influenced their practices [23] .
There are many factors influencing our transportation choices and numerous studies of how this process can be supported by ICT, particularly in the form of travel planning information, to encourage more sustainable travelling. It has been suggested that travel planning tools should provide information not only about time and cost of different alternatives, but also about convenience, comfort and privacy [6] . Personal recommendations that nudge people to choose transportation modes or routes with lower carbon emissions have also been proposed [3] . A review of existing travel planning tools found opportunities for improvement by providing: information about non-travel options (e.g. virtual meetings and eshopping), information about ridesharing options and easy access to online payment and tickets [13] . Eco-feedback has also been explored as a means for influencing travel behaviours, for example in a study of the system UbiGreen [10] where some of the "least green" users thought that the feedback helped them to make more ecofriendly transportation choices. Additional factors the users believed would encourage them to make more green trips were: reliable transportation, financial incentives and more knowledge about alternatives. UbiGo [24] is another travel information system that, during a six-month field study, provided a travel service for multimodal travelling together with rewards for green trips. The UbiGo study found that perceived benefits in terms of convenience and cost were more important for long-term engagement than the rewards for green trips.
While travel information and services tend to focus on individual choices, there are also factors beyond the individual that are important to take into account. Specifically for sustainable transportation, it has been suggested that HCI should, in addition to personal aspects, also consider social values (e.g. environmental concern), societal factors (e.g. financial situations) and structural factors (e.g. infrastructure) [20] . Proposed approaches are designing for: entertainment, education, community support and political activism. Social norms, for example related to being on time and being a good parent, have also been identified as important influences on travel practices [19] .
In order to increase the understanding of the complexity of what influences how we do things and to create support for more sustainable practices, practice theory and practice-oriented design have been proposed as ways forward [16, 18, 21, 25] . Such approaches have been investigated for energy related practices such as doing laundry [12] , bathing [14] and thermal comfort [15] .
Practices are constituted by elements that can be divided into material, meaning and competence [22] . Material refers to the technologies and objects involved in a practice, meaning refers to shared symbolic meanings and ideas of a practice, and competence refers to knowledge and skills used in a practice. Shove [18] , who presented the Contextual Wheel of Practice as a framework for understanding practices within HCI research. We will detail how we applied practice theory to our analysis in the next section.
METHODS
In the car-free year study we have combined participatory action research with a practice-oriented design approach. With this intervention "in the wild", we as investigators have participated in the study at the same time as the participants have been investigators; "as analysts of their own and others' practices" [4] . Our participants have been encouraged to reflect throughout the study, while the project team helped the families by providing car-free expert advice. This intervention has been the first phase of a practice-oriented design process, aiming to increase the understanding of car-free transportation practices in order to inform design for sustainable transportation.
To recruit families for the car-free year, we advertised a call for participants on the project's Facebook page and in Facebook flows targeting people with an interest in sustainability. The call included three requirements to qualify for the study: the family had to live within the urban region of Stockholm, there had to be at least one child living with the family and they had to currently own a car. The reason for selecting families with cars, rather than families who were already car-free, is that we were interested in understanding the changes required to adapt to car-free living. This approach is different from studying people who already have a certain lifestyle, such as the "simple living families" in [11] .
We received 74 applications and, after interviews with 11 families, 3 families were selected for the car-free year. To ensure richness in the collected data we selected families to cover both households in apartments and in detached houses, single parents and two-parent families, families living in the city centre and in the suburbs, and families with young children and with teenagers. There was also a mix of ways in which the car was previously used (see Table 1 ). The differences between the families were reflected in the challenges they met, and particularly the type of housing and the age of the children came with different challenges. Also the location of work, sports activities, friends, family and summer houses affected the families' car-free experiences.
There were also similarities between the families: all of the adults had university degrees, lived in middle-income areas and were well aware of sustainability issues. They were active families, with particularly the children attending, and needing transportation to, different sports activities (e.g. handball, football, athletics and martial arts). Other activities where the car was used included shopping, visiting friends and family, travelling to the summer house, and going on ski trips and other holiday trips. All three families lived a few minutes walk from the nearest subway station and they already before the study used public transport for some of their activities. The families' car-free year started in October 2014. The project provided, for a monthly fee paid by the participants, the families with the light electric vehicles of their choice (see Table 1 ). Included in the fee were maintenance of the vehicles and expert advice on appropriate equipment and other practical aspects of using the vehicles. During the year the families did not have access to their own car but they were allowed, if needed, a maximum of 24 car trips by taxi or using a borrowed or rented car (at their own cost). We conducted monthly interviews with the parents from September 2014 until May 2015, and final interviews in September 2015. The interviews mainly took place in the families' homes. One of the interviews had specific questions for the children, who joined their parents for a part of the interview. Each interview lasted for 1-1.5 hours, with one main interviewer in charge of the interview and one note-taker making detailed notes. Audio from the interviews was recorded to support the notes. Prior to the interviews the parents had a "log week" when they noted down all their trips, their experiences of the trips and other reflections on car-free living (see Figure 2 ). In addition, during all weeks the parents used the smartphone app Moves 1 that automatically tracked their trips. This data was visualised on a map with the connected app Move-o-scope 2 (see Figure 2 ). The trip visualisations and the notes from the log week were used as probes in the interviews. Other such probes were: a 24-car-trips card where the families registered any car trips they made, photos they posted on the project's public Facebook page and other photos they had taken related to their car-free life. The interviews were complemented with observations of practical arrangements for the vehicles and their charging, of associated equipment and of other physical manifestations of the new practices.
Housing
1 http://www.moves-app.com 2 http://move-o-scope.halftone.co/ The application forms, notes and photos from interviews and meetings, log material and posts by the families and other visitors on the project's Facebook page have been analysed with a practice theory lens. The first step in the analysis was to gain a broad understanding of the elements of the families' new practices and whether they contributed to positive or negative experiences. We used the four categories proposed in the Contextual Wheel of Practice (COWOP) [18] to structure the different types of elements. The COWOP categories correspond to Shove et al.'s [22] division of elements, but the names differ: meaning becomes societal structure in COWOP, competence becomes the individual, and material is split into near materiality and infrastructure. This distinction between near materiality and infrastructure is the main inspiration we have taken from COWOP. In transportation, infrastructure is a dominant topic for example in political proposals and discussions in media. This was also reflected in discussions with the families and within the project team, but the distinction helped to not forget elements of near materiality. Although COWOP describes near materiality and infrastructure as categories of "physical" elements (the technologies, objects and infrastructures involved in a practice), we decided to include also services in these categories, since we found services to be an important part of life without a car.
As a second step in the analysis, we focused on the role ICT and connected services played in the new emerging practices and on the potential roles for ICT in supporting sustainable transportation practices.
ELEMENTS OF A CAR-FREE LIFE
This section introduces stories and examples that illustrate the most central elements of the families' car-free lives, divided into: motivations for abandoning the car, new practices, planning, the norm of the car, practical challenges, emotional challenges and benefits of not owning a car. As the car-free year project has been presented nationwide in various media, we are protecting the privacy of the families by not revealing which family each story comes from. However, we have provided relevant contextual information about the respective family whenever needed.
Motivations for abandoning the car
The applicants to the car-free year had many different reasons for wanting to get rid of the car, and the motivations were both practical and emotional. Practical motivations included saving money, doing more physical exercise and not having to worry about maintenance of the car, while emotional reasons were mainly related to concern about the environment and the coming generations future lives in cities.
Environmental concern was by far the most common motivation given and applicants often listed other things they did for the environment: buying organic food, The motivations of the three families selected for the project were very much in line with the environmental and societal concerns described above. Two of the families were also motivated by the opportunity to inspire others to find alternatives to owning cars. These concerns are elements on both an individual and a societal level; they personally cared about doing good for the environment at the same time as they were bothered by the car norm that is dominant in many parts of society. In addition, one family not only had environmental concerns, but also a wish to scale down and live a life with fewer things. One family particularly disliked the hassle of parking and maintaining the car and also gave economic reasons for wanting to not own a car. This motivation concerns the practicalities around the car and can be seen as belonging to elements of near materiality.
New practices
During the car-free year, the light electric vehicles became significant elements in the new practices of the three families. However, these vehicles alone could not compensate for the absence of the car. For longer trips, the families travelled by train and they adapted their holiday plans to their new situation. There was an increase in online shopping, which replaced the need of taking the car for buying groceries or larger items needed for the household: "We have ordered everything online.
This works well as long as you don't forget something."
From a practice perspective, the tools and services for online shopping with home delivery can be considered elements of near materiality that facilitate car-free living.
For the children, the car-free year led to more responsibility of walking, biking or travelling by public transport by themselves. These practices depended on elements related to the existing infrastructure and well working and reliable public transportation, widely used by different groups of people, in Stockholm. Walking, biking, running and using public transport also complemented the use of the electric vehicles for the parents. When nothing else worked, such as when going home late at night after a company party or when the toilet broke down and they urgently needed a new one, they made use of taxi services or borrowed cars. The families sometimes also skipped visiting friends or going to activities at places that were difficult to get to by the electric vehicles or by public transport.
For all the families, the car-free year led to significantly more biking: to work, to school and to evening and weekend activities. The families also, to a greater extent than before, biked during the cold and dark winter months. To overcome the barrier of winter biking, and to make it a new practice, the participants had to acquire knowledge about what equipment to use to make it feel safe and more comfortable. Examples of means they used to increase their knowledge were: a Facebook group for box bikes, advice in bike stores and discussions with experts tied to the project. In this way, the combination of individual elements (the new knowledge) and material elements, such as winter tires, good clothes and strong bike lights, enabled the new practice.
For the family with younger children, the electric box bikes worked particularly well as a replacement for the car. They found that the box bike had the car's flexibility; it leaves when one wants it to and takes the rider to the exact destination of their choice. Compared to public transport, the box bike was also much more convenient for "serial activities", such as when picking up the children from school, dropping off one child at a friend's place, then stopping by the grocery store, before finally going home. In addition, the entire family of two adults and three children could fit on the three-wheeled box bike, which the family named "the truck", and the electricity made the load manageable. The storage capacity was also welcome when buying second hand furniture (see Figure 3 ).
Planning
Irrespective of transport mode or trip purpose, the new practices required considerable amounts of planning. For Sustainability, Design and Environmental Sensibilities #chi4good, CHI 2016, San Jose, CA, USA occasions when a car was needed, such as when transporting furniture to the summer house or for renovating at home, the families tried to coordinate activities and use the car for many different things. While they previously might have taken the car the first time they came to think of something they needed, they now thought twice and waited for several reasons and a possibility for coordinating trips, before actually using a car. Going on holidays without a car required planning in terms of choice of destination, route planning and finding out how to manage the luggage. This planning was not only focused on time aspects, but also on costs. When fuel cost was compared to the cost of train tickets for the entire family, the train was sometimes perceived as an expensive option. However, the fuel cost is only a part of the actual cost of owning and using a car, and even though the family members were aware of this, they tended to forget it when evaluating different transportation options.
The trips within the city, including the daily trips, also required planning. The families had to find suitable routes for the different types of vehicles since, for example, the four-wheeled motorcycle was not comfortable to drive on highways and they wanted to avoid biking with children on city streets without dedicated bike lanes or with too much traffic. They also needed to plan their trips by public transport and to learn about different options. As support for these decisions they used different types of digital travel planning tools. Such tools can be regarded as near materiality elements, closely linked to elements of infrastructure. These tools also have implications on the individual's knowledge, since they helped the families learn about new ways of getting around. However, the planning was not only related to route, time or transportation mode, but also, for example, to ensuring that the children had something to eat between school and after-school activities, to charging the vehicles and taking the charger to work if necessary, and to taking useful equipment for the trip, such as warm and protective clothes and gloves when biking in cold or wet weather.
With the car gone, the families could no longer use it to compensate for poor planning or to manage unexpected events. Previously, the car was not only used when it was the most advantageous option but also for occasions when the original plan failed: when a child missed the bus to an activity, when the family was too late for walking or when the weather was bad. In this sense, the car was associated with flexibility. However, the lack of flexibility also turned out to have positive sides. One family found that their trips became less stressful when they did not have a backup option: "it saves time and is more efficient to not have that flexibility".
The norm of the car
Owning a car and not owning a car can both be provocative. Challenging the car norm can be sensitive in some groups, while other groups have strong norms linked to sustainable lifestyles and find car-free life perfectly normal. Already when the call for participants was posted on Facebook, we received comments that were strongly against the idea of not owning a car as well as comments that did not see any problem in being car-free. The three families in the project were all aware of that their participation in the car-free year project could be provocative and they were careful not to judge car owners. While they still thought there is a lot of unnecessary car use in cities, they also recognised that there are situations where cars are necessary, such as when you live or work in places with poor public transport or in the countryside. Nevertheless, they sometimes got the impression that relatives, friends and colleagues who own cars felt criticised by their participation in the project: "They [some car owners] cannot see that society could be better by people living car-free. They think society should adapt to make it easier for cars to get around." To make their car-free lifestyle less provoking in the contexts where the car was a norm, one family stressed that they were part of a research project. Another family said they joined the project for economic
reasons: "I have to say that I need to live carfree because it is too expensive [to have a car]. This argument is easily bought. That it would be for environmental reasons is really provoking."

Practical challenges
One of the major challenges for the three families in the car-free year was related to taking the children to various activities, particularly sports practices. Another significant challenge for two of the families was to get to their summer houses and, once there, to do grocery shopping, to get to activities, and to visit family and friends nearby. In addition, two of the families had renovation plans already when the project started and had to figure out ways of managing that with minimal use of cars, which was not always easy: "Renovating is difficult. It is really
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The renovations also led to a need of transporting old stuff away, which was more difficult and more expensive than getting things delivered to the home. For the families living in apartment buildings it was easier to deal with bulky waste and recycling, since that was provided in the houses or close to the buildings. However, for the detached housing areas and the summer houses, where owning a car is a norm, it was considerably more challenging to handle recycling, bulky waste and garden waste without a car.
The challenges increased during the winter season: the families needed good clothes for cycling, the bikes needed winter tires and strong bike lights, and the parents were worried about driving the vehicles in snowy or icy weather. Using the vehicles in the city, particularly the box bikes, was sometimes also challenging. Even though there are bike lanes in many places in and around the city, not all of them were broad enough for the box bikes and poor maintenance made some bike lanes difficult to use. 
Emotional challenges
Many of these challenges of how to solve practical matters were expected beforehand, but the challenges also turned out to have more emotional aspects that the families realised along the project. Without the car, one family could no longer help a grandmother with shopping and transportation to family gatherings. Instead, other relatives had to take the grandmother more often, and the family was unhappy about not being able to help as usual. In another family, one of the teenagers considered quitting a sports activity that required one hour of travelling with public transport each way, and the parents felt bad about not being able to help with driving.
One family was concerned that other parents would consider it bad parenting to let the children travel alone by public transport: "with the lifestyle they have, you just don't do it that way [let the children go by public transport]". At the same time, the family did not want to always be the one asking other parents in the sports teams for rides. However, in one team this was less of a problem since the team used an online tool for ridesharing, which was part of the process of signing up for activities: "They register to matches through their website. not having a car made the families more dependent on relatives and friends for the few occasions when they needed a car, and one family pointed out the negative feeling of owing someone after borrowing their car.
These feelings are elements of the individual's values of being able to help as well as elements of norms and social values. The participants felt a sense of not fitting in and following the norms, since they always had to ask for help, without being able to offer help.
Benefits of not owning a car
The car-free year not only brought challenges, but also many positive experiences. Another clear benefit for the parents who biked was daily exercise, which they otherwise found difficult to fit into their busy schedules. With the bike they also got to spend more time outdoors and they enjoyed the fresh air and sunlight. These are all aspects of biking that contribute to defining the bike as a healthy means of transportation. In addition, the families could choose more scenic routes with the bike than by car and enjoy the trip through a positive experience of nature.
Biking was also given as an example of how to get to know a city better and to "make it your own". Even though lack of knowledge of the city was a barrier to travelling by bike to new places, biking was at the same time perceived as a good way of extending the knowledge. The parents were particularly keen on that their children should learn to find their way, both for practical reasons but also for them to feel "grown-up" and to feel that the city is "their city".
POSITIVE AND NEGATIVE EXPERIENCES OF THE NEW PRACTICES
Just as a car can be used in many different practices, not owning a car affects numerous practices. The families have changed how they go to work, run errands, go on holidays and spend time with family and friends. Different practices can also have shared elements [22] , which we have seen for example in "good planning skills" being part of several practices and in the norm "not having a car is odd/extreme" being present in many different situations.
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During the car-free year the families experienced some elements of the new practices as positive while other elements were related to negative experiences, see Table 2 for an overview. The overview is in no way a complete picture of all elements involved in all transportation related practices of the families -that would be practically impossible. Instead, we selected elements that occurred frequently or that we found particularly interesting or inspiring for future design work.
We chose to highlight the positive and negative experiences related to the elements since we believe that this is useful not only to understand the practices of the three families in the study, but also to investigate how other people may be recruited to, or deterred from, sustainable transportation practices. Many of the elements can, in different contexts, be either positive or negative, depending on the quality of the element in the specific context. Good knowledge or well working infrastructure was related to positive experiences, while lack of knowledge or poor infrastructure led to negative experiences. For the analysis we chose to include the most dominant characteristic of the element in the context of the three families' practices in Stockholm. In addition, some elements, such as the light electric vehicles, were associated with both positive and negative experiences, since they on one hand worked very well for the families in many situations but on the other hand added new challenges that the families found frustrating.
It is clear that many elements of transportation practices are not directly in the hands of HCI. Nevertheless, we believe there are opportunities for HCI to support change on a societal level, as well as there are risks of reinforcing unsustainable norms, by the way technologies and services are designed.
OPPORTUNITIES FOR DESIGN AND ICT TO SUPPORT SUSTAINABLE (TRANSPORTATION) PRACTICES
ICT and related services were very present in the near materiality of the families' new practices. We also found examples of how ICT supported the families in overcoming negative experiences on societal, infrastructural and individual levels. In addition, we identified opportunities for ICT to further strengthen elements related to positive experiences or to challenge elements that may deter people from adopting sustainable transportation practices. In Table 2 it is indicated which the key elements are for each of the design opportunities in this section.
From our case we have also identified a few more general themes that may inspire designers concerned with sustainability but not necessarily with transportation. Firstly, we believe that design work aiming at supporting transitions towards sustainable practices should be characterised by designing at the tension between the odd and the norm. When designing something for "the odd" there is a risk of further distancing it from the norm, which may work against the goal of making the odd more mainstream. Secondly, we want to re-emphasise, and give examples of, what many others already have proposed: designing with a focus beyond the individual. Finally, we see opportunities for sustainable HCI in designing for alternatives to resource optimisation, to highlight values that are important for sustainable practices. These themes (
1) Supporting odd types of vehicles
Many of the challenges the families faced with their new vehicles were related to the city infrastructure not being adapted to light electric vehicles; the families were the odd ones on the roads and in the parking spaces. Just as bicycles were strange vehicles when they were introduced two centuries ago, so are box bikes, electric bikes and other light electric vehicles today.
In transportation, ICT already to some extent supports sustainable choices, for example through travel planning tools that suggest suitable bike routes. However, the information such tools provide may be insufficient or inadequate for electric bikes or box bikes. Even though a box bike is per definition a bike, it has very different properties than a regular bike, mainly due to its size and shape. For example, a bike route that works well for a regular bike may be too narrow for a box bike, and obstacles such as roadwork pose a greater challenge for a larger bike. Consequently, travel information for box bike users could be improved by including if the bike road is "box bike size" and if there is ongoing roadwork.
Another aspect travel planning tools for electric bike users could capture better is the different experience the electricity provides. With an electric bike it is possible to travel faster and at a more constant speed compared to a regular bike, even if the route is hilly, which reduces travel times and the cyclist gets less sweaty. Since convenience has been identified as an important factor for transportation choices [24] , such benefits should be highlighted in the design of travel planners. There are examples of dedicated travel planners for electric bikes, which for example take weather conditions into account [26] . However, when designing for the tension between the odd and the norm it becomes important to integrate such solutions with mainstream travel planning, not only to make electric bike users feel less odd but also to challenge current transportation norms and make the benefits of the alternative visible also to people who are currently choosing "normal" modes of transportation.
Specific information for odd travel modes can be provided through online communities, such as the Facebook group for box bikes that one of the families followed. Apart from practical tips, these types of groups can also contribute to a community feeling that encourages use of the specific mode of transportation [1] . From a practice perspective, the Facebook group both addresses elements at the individual level, by increasing knowledge that facilitates the use of the box bikes, and elements at the societal level, by providing a forum that challenges the car norm and suggests alternatives. Such communities could be more easily created and spread by involving actors "beyond the individual". Based on our data we see opportunities in engaging workplaces, schools and sports teams as creators and facilitators of such normchallenging digital forums, as these are situations where transportation discussions often occurred and the oddities were exposed (and also spread). This knowledge exchange could be combined with services, such as joint bike maintenance or the provision of light electric vehicle leasing contracts by workplaces.
(2) Providing services for transporting stuff away
Transportation is not only about moving people between places and activities, but also about moving all sorts of stuff. Without the car, the families changed their shopping practices and in many cases ICT, in the form of online services for shopping, was a part of the new practices. Home delivery services were often free or provided for a small fee, which further enabled online shopping.
While the online shopping providers did not let the families' lack of transportation get in the way of shopping, the families faced greater challenges when things needed to be transported away from the home, particularly for the case of disposing of bulky waste. There are online services for ordering or coordinating such transportations, but they are less accessible and not as integrated into current practices as home delivery services. Renting a car or buying services to have something transported away may also seem expensive, particularly when it is compared to home delivery prices, where the actual delivery cost often is hidden in the cost of the product that is being bought and not explicitly labelled as delivery.
One existing services for coordinating transports is provided by the company Baghitch
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. It acts as a matchmaker between people who are driving and have space for taking something in the car, and people who need to transport stuff. However, to become more accessible such services need to be better integrated into the situations where transportation is needed and may need to involve other actors than individuals. In the case of disposal of bulky waste, the City of Stockholm, which provides the physical infrastructure for recycling, could complement its recycling service with digital services for coordinating transports, and at the same time challenge the norm that all households in areas with detached houses have access to cars. ICT coordination of transporting stuff away could also be designed for delivery companies or construction workers who already transport stuff as part of their business.
(3) Facilitating helping
One barrier to not owning a car is the norm in Western societies that asking for help leads to owing someone. Lately we have seen an increasing number of ICT enabled services that aim to facilitate the sharing of for example cars or homes between strangers. However, these typically include predefined rules and clear transactions (the user pays for the service) and no one is left in debt. In our study we found an interesting case in supporting people in being helped with things they could not manage without a car, but by friends, colleagues or other acquaintances.
One example of current technology, facilitating this type of helping between people already acquainted, is the system for signing up for sports activities and coordinating ridesharing, which was used by a sports team of one of the car-free families. By encouraging people to offer help with rides, the system partly hides the oddness of not having a car and makes it easier for car-free families to get a ride to the activities. Another opportunity in the design of ICT solutions is to turn around the roles of the helper and the person being helped. It is questionable whether it is always the person not owning a car who is helped by a car owner, when borrowing a car or getting a ride. A person without a car could, for example, help a car owner to get to work faster in cities with dedicated lanes for car-pooling. Car-free people can also help car owners to lower their carbon footprint (from the embodied emissions of the production and transportation of the car), and perhaps also reduce any associated feelings of guilt for owning a car in a city.
There is, however, a risk that such technologies reinforce the role of the car as the normal mode of transportation. In the case of the ride-sharing tool for sports teams it also means that families without cars cannot contribute to solving the team's transportation needs, and in the long run they might still be considered the odd ones. To better balance the tension between the odd and the norm, the ride-sharing tool could include also options to offer transportation help for example by taking the children by public transport or by box bike. We believe that this tension between the odd and the norm, and the risk of unintentionally reinforcing norms, is important to consider also for other sharing services that aim to support sustainable practices.
(4) Optimising beyond time
The families' choice of not owning a car was often questioned by other families who wondered how they had time for all the hassle. While many trips by public transport or bike are faster, or equally fast, as the same trip by car, there are still many situations where the car clearly is the fastest option to move from one place to another. Time, as in number of minutes, is also very dominant information in travel planning tools [13] . However, when optimising primarily for time, other values that are important elements in sustainable transportation practices are neglected.
If certainty of the travel duration is included as optimisation criterion (higher for bikes than for cars due to unforeseen traffic jams), cars may not be necessarily so attractive. The families also mentioned other, more subtle, criteria: getting physical exercise and being outdoors in the fresh air and sunlight, being with the family without having to focus on driving, sitting face-to-face and talking while travelling, driving a scenic path which can only be approached by bike and getting to know the city better. Finally, our participants suggested that time optimisation and too much flexibility may lead to stress: leaving by car for a long trip "as soon as possible" may be more stressful than taking a train at a certain time.
These are all opportunities for ICT and travel services. Currently in travel planning tools, it is not at all visible that replacing a 20-minutes car trip with a 40-minutes bike trip means "winning" 40 minutes of exercise, sunlight or increased knowledge of the city, instead of "losing" 20 minutes in the car. There might also be possibilities of enhancing positive experiences of sustainable transportation by linking travel planning tools to other services, such as fitness tools or time reporting systems at workplaces.
A resource efficiency perspective on optimisation may leave out values that are important elements also for other types of sustainable practices, for example related to food or consumption. We believe that designers must be aware of this tension between traditional optimisation and sustainability that is present in many practices.
CONCLUSION
In this paper we presented a case study of three families who radically changed their transportation practices by replacing their car with light electric vehicles for one year. We used the case of transportation to exemplify how practice theory can be applied to sustainable HCI and to inform and inspire design of digital services supporting transitions towards sustainable practices. In the study, positive and negative experiences related to elements of sustainable transportation practices were identified. We have shown how design for sustainability can be focused on overcoming negative experiences, spreading elements associated with positive experiences and turning negative experiences into positive ones. We believe that making both positive and negative experiences explicit is useful in order to encourage a focus not only on how to address problems, but also on how to use ICT to build on positive experiences that may be useful for recruiting people to sustainable practices. Furthermore, we suggest sustainable HCI to focus on the tension between the odd and the norm. This may include new ways for ICT to approach optimisation as well as provide opportunities to identify actors, beyond the individual, who are crucial for the transformation of the odd into norms.
